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ABSTRACT:
+ -
We compare data for e e and pp annihilation and find similarity in their behavior. We calculate charged and total multiplicities, frac- Recently e+e-annihilation cross sections have been measured at SPEAR [1] [2] [3] [4] [5] . In addition to the remarkable 1/1(3105) and .t/J' (3695) resonances and the unexpected energy dependence of the total cross section, the data has furthei interesting features:
( 1) there is a strong violation of scaling in the inclusive cross sections over much of the range of the Feynman variable x, and (2) the charged versus neutral particle production multiplicity is smaller than expected. We report results from a simplified estimate in which the s-chimnel resonances, after emitting one pion at a time in the first steps of the * decay chain, emit a pion and one p, w, or n meson in the last step ( fig. lb) . This approximation to the decay chain has been used successfully in describing diffractive production of five charged pions r11 ~ • Details of the formalism and calculations will be given in a further publication, together with a more complete treatment including the possibility of emitting n. p, w and higher-mass hadrons at each step along the decay chain. It is expected that these refinements will introduce corrections particularly in the exclusive channels but will not change the behavior qualitatively.
Specifically we have calculated charged and total multiplicity, + -+ -+ -prong cross sections, and the total cross section for e e -+ 1T 1T 1T 1T
assuming the s-channel virtual photon to couple to isovector and isoscalar spin-one hadrons with equal strength. We find little sensitivity of our results to the ratio of isovector to isoscalar coupling strengths.
The results then should be applicable also to the pp reaction. The calcu- -+ -+ -+ -and pp annihilation. The calculated absolute cross section for e e + n n n n is shown in fig. (3a) , along with data.
The e e and pp data are in most cases quite similar. In particular the fraction of energy emerging in the form of charged particles, about + -which much has been said in the e e ~eaction, seems to show a similar trend in the pp reaction as well. 
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As a final comparison of e e and pp annihilation, we show total cross sections in fig. 3(b) . The pp data points plotted are the pp pion -4-annihilation cross sections multiplied by an arbitrary normalization -6 factorof0.9xlO. The energy dependence of the pp
and e e data are similar (apart from the \jJ and lj;' resonance peaks, which are not shown).
We have no explanation of this similarity. Statistical models predict branching ratios. They do not describe the dynamics of production.
Since at NAL energies pp and pp total cross sections are approaching one another, it seems likely that the pp annihilation cross section would go to zero at high enough energies. Noting the similar behavior of the
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e e and pp annihilation cross sections, the e e cross section at the high end of the SPEAR energy range, whatever its significance, might then be a transient phenomenon. REFERENCES 1974), and private communication.
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Typical diagrams used to estimate e e ~ pions and pp ~ pions.
The heavy line represents a sum over massive resonances. Branching ratios for P, w, and n decays are taken from experiment.
1 (c).
Fractional prong cross section predictions for e e and pp annihilation versus ;;:: Points represent pp data. In all calculations the hadronic volume is a sphere of radius 1.1 fermi. .,.
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